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(57) Abstract 

A catalyst for olefin polymerization which is highly active in olefin polymerization and with which a polyolefin having excellent 
properties can be produced; and a method of polymerizing an olefin using the catalyst. The catalyst comprises (A) a transition metal imine 
compound represented by general formula shown in the figure and (B) at least one compound selected among (B-l) an organometallic 
compound, (B-2) an organoaluminumoxy compound, and (B-3) a compound which reacts with the compound (A) to form an ion pair. 
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i~2 o ©Any ><fc0Hb7k§iiS<i: bra, mumm 
m=?&ifi i~2o ©^ft*iiiiAn^>5!)iiiLfci^iif^n 

So 

mm^^Mt LTIi, t h*D^y* ; ^ h + y, ih + y, 7°D^ 
15 * v » 7h + y&t'07J^^yS;7i;+y, ^fJP7iy+y. 
^^f^7i7^y, t7h^yaf©7'J-n + yi; 7 x n ;P * 
h + v, 7i-iH h^y/U"<D7U -)V7)ln +ylft 6 

20 ft fctffc: * h , h'J7;i/tD/^>XJl/7 

7x-JU^7*^-h, ^>yJVX^7t^" h, p- h 
;H>XJI/7t^-h. h'J/f JKyt'/XJVX^-^-hvh'J^ 

y 7 ^ ;p ^ >-t? y x )V y * * - h » p-# n )V i > -t: > x ^ 7 * * - h , 

^>^7;^D^>t'>7s^7t^-hat'CX;i'7*^-hl;^ 
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5 1 ;UX^7^^-h, 7irj^^7^-F, ^ > 3? )V X ;p 7 * 

5 y^flttltlTtt, ^fJ^/UJK 7 x - ;i/ 2/ U )V tz E <D =E J 
Hub*****' U ;u ; v^^^v U y7xnj|/y U )V tt E © 5? $ 
fc#3$ig&v U ;i/ ; h U 'J ;K h'Jlf^y'JJh MJ7°D 

tr ;u u ;p » h'j->7nA^yj^'jJk h u 7 x - ;u v y ;p > v * 

fJV7x-;k>'JJk Jl/y7x-Jk>'JJk h'J h'JJl/y'JJK 
10 h Ut7f^y U /H&:£© h U » * £ B & >> 'J )V ; h U *^;W> >J 

^x-T-;p^fOM^b7KSg^^ u ;v© u ;px--5tjp ; h u 

> U £(Dfr^ mWM7 ; h U /fil/y'J^7x- 

£*ie>©5^ AD^>if , K^f 3fc# 1 - 2 O0Rft*$l 

15 Sfctt^;V7*^- h*#$f 

YM$«tll 5 i£©IC^&^L, HfrffjKttgpitEC^ U>H^, 

li'J>if > £ 6 lc$F£ L < ttilgfTfcS. fcfc, uti6©Hf 

20 I^ilgf te^LTl^'ii^l). 

$ lc*f6Wt*^T> buE-^S (I-a) (1-b) tl^n 

SS^^i-f 5 Xk^ftOttOffS&Wt IT. TIB-^S ( 1 1 I-a) 
(III -b) tl$n5l^^i-^5>ft^«!l!i^5. 
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(Ill-a) 



(Ill-b) 



15 #*Llr>. 

R"~R»ti, S^Kipg-TfcgfcoT^T fed: < » TkmmT, /\ 
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^WPfc^©^!^*** 1-20 ©Sife L < teft&VKD 

5 2o©iit>b<»»Ktto7Jvy>; 7urt)i*j\,fc Emmm^®. 

#2-2 0©gifel<«^IKtt©7J^>; y^nynA-jK 5/ 

^P^>^J?I = *, -f ^^Sfc £©&*fC ; ?»J&<6~2 0 ©7 
10 'J-;i/S;Sfe, ^tie. JcWfEM^^^^C^ 1 ~ 2 0 (D7 

K*Bf»#6-2 O07'J-;l/S, 7J^ + yS, 7'J-n + yI 

vtcm&mvf ens. 

\1 6 n s „ 

ens. 
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7;^^ftSilTft*Wi:tt. f;*yf;K f^x^S*** 
5 tfe>n^o 

TU-D + i/StlT^ISttt. 7i;+^, 2, 6-^ y 5=- y x 
y 2,4. 6-h U ^f^7x/^yftt*/!)5^tfe>ni.« 

P ^nn^> i ;<;H 1 p-y h^rv^> y-f & £tt£ 0 

^ h + y^j^njk 7i/^y*jH-;k p-^ n n 7 x y ^ v * 
)V # n ;p a £ *< # S ti 3 . 

v ^7 ;i/ - ;i/ , ft7i; + y*j«-;K 

e> n -5 . 

7^;itbT*ftft5l;|J 1 y/f^7S7, if JMf^757, 
y7i-Jl/75 7^i'^$lff,tl5„ 
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;K5;, ^fiK$y, 7i^jh $ j uni$mi ens. 

7 )V*fr?"*&* 7'J-o + yI. 7'J-^fti, 7v)H, 
IXrM, ftiXriH, 7SFI. 7$/S> -f 5 

15 7S, 7Jl/*>iXf JH, x;i/*>7 5 HS, y7 7l> - hni, 

£ £ ^ TT o 

~s frtz a <d mMm?&& 1-20 ©ait, l < k^k^® 

7JV*>;t'-ik 7'JJk -f V:/P^xjl,ft£c9j^SM^&#2 - 
2 0 (DUmh b < I^Ktt©7J^> ; zfuK)\,¥)V1S.Emmmi- ft 
#2-20 ©itmt) b < ii^®^<z)7;i/^> ; □ ?un-)V* -> 
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u ; vine, {cbSib^*mt^^ 1-20 ©7;i/*;i/K, 

5 mMW.l-Wifi 6 ~ 2 0 ©7 U TJWzi^>'», 7'J-D + yl 
&£<7)Mgia;^ 1 ~ 5M&LfcM&7U-;i'S&£T*>&^. 

y'Jjk h'J/f;k>u;K x^;i^>u;k >?x^;u u mjx 

15 ^y>JiK y7ii;Mf JI'y'JJK K U 7 x ~ ;P -> U )IU 

ens. 

7J^^yiilTl#fit|l:[t ;* h*x. x h*~>, n-7u#* 
20 y. -fV^D^ + y, n-^h^y, ^V^h + y, UTt-7b*z/fc 
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; + 1/ , 2, 4, 6- h u y 5F ;p ~? x y * ~> u a tfm e n z> „ 

7 U -)V^^m t LTfL&mtZit, ^^-7xnJl/, y^^^^-^x 

;W # - ;w & £ &m Vf 6 ti Z> „ 
10 b # ;P # ~ JK ft7i/ + y)!!;^-JK & <J£ #tlj* If £ 

N-^f;K>X75 h* & E &m Yf t> n £ . 
15 vft>nz> 0 

y7x-jk7 5 / &<>:rfWf en -So 

>SlifJk Xf*>l7xrj|/& ens. 

f JPX^*>7 5 H, N-/fJH4JH>Xf*>7$ K & £ 
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R»~R3o 0 5 ^/>^< t 1 OtezKmCTEJlfl^XTfc 0 , £fcR 2 
1 ~R 25 T^$n^S©-5^02fiJ!^±©S^SVWcl^LT^*^ 

L T t> ck n . 
mH, 0 ~ 2 ©SEftT?.**. 
10 n , 0 £ fc \t 2 X $> % . 

A « , 2VifcH-T*>&fc-DTV>T*>«fc< , $ «ff§ 1 3-1 6 & 

is Ett, /\oy>, -1*0. u>, 

fc«fctf^*5&>£»tfns^&<£*>i«©7c*&#Tsit&££ 

20 ptt, M©«R£#tfc-r#T-fc 0 > 1 ~ 8 , JfiKfi 

1 ~ 5 , ck90F£L<&l~3©g^T&&o 

*^i^t, ;\py>if. i ~ 2 0 ©k^tk^s. 
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& 1-2 0 (DfiiikTkmM t Lilt 7)V*)lM. 

5 mvfbti* iOJlftWttt,.^^, x^;k -/ntfiK ^ 
+ ^-;u, y Kf y^k 7 -f n ~>;i/fc £<D7)V*)VM ; 

5>#d^>^;K s/^d^wk y^jjOUx^K 7 >^;i/ft £ 
©^ d 7)l*)im ; fc?x;i/, yn^-Jk n ^^-fex^fc: 
7 frtr-frM ; ^> 7 xxji^x^K 7izjk^ne;i/&t*<o 

10 7U-;k7;i/ + ;kS; 7x^Jk hUJk y/f^7x-;k h U ^ 
^Jl/7x-;u, ifjk7izjk 7ntfjk7xrjk t*7i;jK :J- 
^f;kt7f Jk 7>h'Jik 7xt>h'J)V&i , 07U- 

Kil^ft^ 1 ~ 2 0 ©Any >-fb^{b*^St 1TB, MiBm^ 
15 liC^&at i~20 ©£fc7k*£fcAny>a«B&bfc*rt*$tf Sft 
3. 

BSitfStLTtt, kFa^kl;/^-/, x 7n| 
* v » -f h * 5/ & E 0) 7 )V n * 5/ S ; 7 x / * 5/ , ^fJk^i/^y, 
y/f;P7i7+y, ±7 h + y&i'07'J-D + y|; 7x-JM 
20 b*z/, 7i-H h*^&,?£©7 U-^7;U3 + '>*^^:^^tf £ 

-f t7tlSi LTti, MSSr^^^S0^m*W :t»7£g&Lfc 

MX , & e> £ * ;v x ;u 7 * * - k hU7JktD^^>7^7 

**-K 7iZ^X^7^-h, ^>yJkXJl'7t$-h, p- h 
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v 7* ;p ^ > -tf > x ;p 7 * * - h , p-? n ;p ^ > -t? > x ;P 7 * * - h , 

5 p-h;n>x;P7^^-h, h u ^^;u^>if>x;W7^ 

ifimvf £ns„ 

m ibzK » M ^ v u ;i/ ; v * ;v v u ;k 5? 7 x - ;w >> u ;^£®yi 
10 fcTKfjig&S'U j|/ ; h u ^^;w->u ;K h'jxf jk>ijjk MJ7p 

f^7iI)l'yiJJk /fJl/y7i-Jk/iJJK h 'J h 'J Jl^y U 

15 yU;Mfi^i*0v-^$ii7^ + M; h'J / f Jk>'J^7iZ 
^fr.Hoy-l' f^tg&T U e>ti-5„ 

* 7c & X )V 7 * * - h m fim £ b t> „ 
PAT\Z. ±£-|g5t (I-a) , (I-b) , (Il-a) , (II-b) , (II 
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i-a) (in-b) (D^-rn^-cm^n^m^^m^ s. 
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N-NH N-NH 

p N— NH N _NH 

CI CI c' V C | 

Ph 

N-NH N-N 

fflu tBu IPr IPr 

CI CI CI CI 

Ph Ph 

N-N N-N^ 
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Me M *A X^Me Me MeJL X/ Me 

I ft N « I fi N H 

Me 4 N v ^ ,N |^Me nC 6 H 13 -N x ^ ,N— nC 6 H 13 



^ /~\.Me Me /~V Me 

ci' >a cr ci 

PhOOOS-I >— SOOOPh SO^O 



ci^ci ci^^ci 
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m« Me Me 

. Me ^ y^. Me Me _ / Me 

Mo v Fe w rt i . _ s ^cr/ _ y~ 



Me a ;Fe, ci Me 



Me /Fe Me 
cr CI 



Me Me 



Me Me Me Me 

_/ X* Me Me \ JL JL / Me 

Mo Te (. 



OMe OMe 



V — y Me OMe Me 

, Me 1 / Me Me \ JL 1 / Me 

Ma "Fe m£~" (._ ^tr« . X 



Me a—a Me 



iPr p Me / Me 



iPr c/\. iPr 



iP' P \ / h iPr iPr'? U / tBu iP r 



" c, ;Fe -c, " 



iPr z Fe v IPr 
Cl' CI 



Me Me 



iPr c. ;F \. iPr 



- , Me Me Me Me 

iDr *Fa :r»_ \ . ""J-/ / 



OMe OMe 



*o T"" / Me OMe OMe Me 

iPr o,^ Fe v. Me *X iPr 



a- -a iPr 



✓ Ff \ iPr 
cr CI 
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Me Me 



Me ct >e c( Me Me a ; F e^ Me 

P . h Ph tBu tBu 

Me \ / Me , Me \ ^ ^/ Me 

Me c| >; c| Me Me ^ Me 

Me Me Me Me M e Me 

Me \ JL Me Me \ I I / Me 

Me ^ Fe ' Me Me ^ Me 

CI CI 
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±.mm™*, M e ;* ?-)lM £ * V , E t « X ^ JPS £ * U 
nPrli n-^Dt'JU^^U i Prtt i-^DtJU^L. sB 
u li sec-^f-^K&^L, tBuB tert-7*^;PX£^ nOc 

5 *'58 m T , ± 12 © «t "5 & it & m & n t , t^3A';PM;f ^1 

MT©5^±gB-M (I-a) , (I-b) , (Il-a) , (Il-b) , (II 
I-a) *s«ktf (Ill-b) + ©Y \zMfe-fZ>mmm? £U >\zm%&?Ltz 

io n^^m-i 5 >it&®*m^z> z. t fc-e^s. 

(B-l)Wt&&JEIft;&ai 

e>*l5 (B-l) W«8&JHb£%£ IT, Aft KMC «T IB 

15 <D£otemm%mi . 21^^112, r 3*©*r«&EHfc£*ja« 

(B-la) -J^iC R A 1 (OR b )„H p X a 

igfl^' 1 ~ 1 5. ^£L<tel~4©0Ht7KllS£^b, XttA 
20 py>gf$/7l. mB0<m^3 1 n«0£n<3, p&0^p< 
3, qtt0^q<3©iT*^, )5nm+n + p + q = 3f^. ) 

(B-lb) -JKjC M 2 AIR', 
( £ * , M'liLl, NaifeliKS^L. R a tt * fg T Sfc j&« 1 ~ 
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1 5, JfSU<ttl-4©Sfc7k3tlS$it. ) 

TgStlS 1 m&mt7)l5. t<D®7 )V*)Ht® B 

(B-lc) -$5£ R a R b M 3 
( it «f > R a £ J; R b > 5 VMC |bJ - T *> II o T l> T =b J; < , w 

5 mm^-fkifi i~i 5, »^t<«i~4 (Dmit^m&^m l> m 3 » 

Mg, Zn JtHCd ^it, ) 

HtilH (B-la) KIt5t«7^S-9 Aft^ft t Utt, 

10 R\ A 1 (OR b ) H 

(5£*> R a £«fctfR b ti, SVWC|Pl-T't)||^oT^T : b<fc<s M 
1-1 5 . |JL<lil~4 ©&ft;*3fg£* t, mte#- 
£ b < 1 . 5^m^30|t^^. ) 

15 -«iC R a „ A 1 X 3 _. 

(5£*, R a li^llft^ 1-15. L < 1 ~ 4 ©MlfcTKUt 

S £ * U X D ? >HC ? £ M L , m £ L < « 0< m < 3 T' & 

£o ) 

20 -j&sS R a „ A 1 Hj., 

(5£*. R a «^Sli^gc^l-15, 0F£ L < it 1 - 4 <Dfc<t&m 
*£^L, mttfip*b< « 2 ^m< 3 T&S. ) 

R a „ A I (O R b )„ X„ 
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( 5t + , R a & £ R b , SlMdN--e : bM^oTViTt>ck<, m 
SIS^ IR^ 1~1 5 , iff* L < \t 1 ~ 4 ©flHfc*$S£jKU X\t/\ 
□ ^ L> mli0<m^3> n ft 0 ^ n < 3 , q & 0 ^ q < 

3 © T & 0 > ^m+n + q = 3T&3. ) 

(B-la) Cit^TJH ~ V&it&Wt ITJ: D 

h- U ^^^7 JUS -V A. hiJlfJI/7JR^')A > MJ n-y^^ 

t;p5-^a> h'j^nf^7;^^^A, h'J^>f ^7JR^») 

A > h'jA+y^7JP5^")A, h'Jti/f;i'7Jl'S^')A, h'Jf 
10 -> Jl/ 7 5 - ^ A & £ © b U n-7 JW * JP 7 ^ 5 =. V A ; 

h u <i v 7 d tr ;v 7 ;v a n v a . hu-rv^f^7JV5zc;A 1 h 

U sec-75PJl/7^5 A, MJ tert-^^^7^ 5 A, MJ 2 

-^^;i/^5 1 ^7;i/S - o a, h <j 3-^^;u^^;u7;u5 - <o a, h 
u 2-^^)V^>^)V7 )Vs.^o h«j 3-/ >?;W7;U5 - 

15 «^A, MJ 4-^f;V^>^^7;R-^A, MJ 2-/^JP^\^^Jl/ 
7^5-^7A, MJ Z-*3-)V\3ri/)V7)l^ -0 A, MJ 2-X^JP 
'v * v JP 7 JP 5 n # A & 0 h U # H£ ^ 7 )V 4- JU 7 JW 5 x O A ; 

MJy^nA^yJk7JR^')A, h U > £ □ * 0 ^ )V 7 )V 5 ~ £ 
A £f © MJ is 9 n 7 )l ^ )V 7 )V — V J± ; 
20 h>J7x-;P7JU5-r>A, MJ h 'J Jl/ 7 )V 5. ~ O A & £ © h U 7 
'J - ;i/ 7 )V 5 - ^ A ; 

V 73^7^ 5 - 2 A A< FH K , -f V 7? ;P 7 JU 5 - *J 
A A -f h'^-f K £ ^ © =J 7 ;P + Jl-7 )V 5 n ^ A A -f F7^f F ; 

( i- C 4 H 9 ) j A 1 y ( C 5 H ,„) j x. y. z « iE ©»T? 9 , 
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7 )V tr - )V 7 ))/ 5 " t> A ; 

-f v 7*-^;p 7 ;i/ 5 x a * h * */ h\ -fy^f ji/7;Hz-)Aih 

5 JM--)A7J^ + yF ; 

H > i? 7 ^ 7 ;P 5 - £ A 7 h * 2/ H & £ © 7 )l>* )l> 7 )V 5 - A 
7 ;m * v F ; 

10 7 h * v H & £ © 7 * ;p 7 ;p 5 ~ £ A -fe X + 7 ;p □ * > K ; 

RVi Al (OR b ) 0 . 5 fc£T?£2*lS¥13fflj££«-r3fiB#ttfc 
7 )Vu * Wfc S tl tc 7 )V * ^ 7 ^ 5 ~ £ A ; 

yl^JkTiR-^Ayiy^yF, X J- )l 7 )V 5 X A (2.6- 
M-yfJH^^7i; + ->F) » if^T^S-^Ah'^ (2, 
15 6-y-t-^;hHf^7i;4yh') , <f V 73 1 )V 7 )V 5 ~ V A 
(2, 6-y-t-7*fJh4-/f;P7i;+yF) . -fvyf^TJR-O 
At'X (U-y-t-7*f^-Hf)l,7i;*y K) & E <D 7 )V * )V 7 
)P5-9A7'J-D^yF ; 

y/fJV7^5^7A^ D 'J h\ yIf;P7JR- T )A^ P U K > 
20 y7ff7JR^9A^niJF, ylf ;V7iV5-7A7o5 F, v 
^fV7fJl/7JV5-9A^oiJ F&i'Wy^J^i^JH-^AA 
7-f F; 

X^;i/7;P5 n£ AtX + 7 D ij h\ 7*^;i-7;u5 - AizX^^ 
D U J>\ if^7i^^7AtX + 7D? K tt E <0 7 )V * ^ 7 )V 5 ~ 
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y )V 7 )l> 5 n A v y □ 5 H ft E © 7 )l * )V 7 )V =: ~ ^ A v A 5 

t* © t ;u * ;v y $ ~ a t K y h ; 

ifJl/TjR-^AyhKU K , 7 o h° )V 7 )V 5 - 0 A v 5 1 H U K 
&t'©7;^*7JH^')Ayk H U K ft £ © © SK # W K * Si 

10 If^yj^-WlF + y^'J F , -0 A 7* 

v£ □ ij F > If^TJVS-^Alh + y^DS Fft £ <D%lftW\Z7 
)],U*z/fc&£U}\U?y\tiintz7)V*)V7)V^-Vk>l2.E*:m 

&tz (b-u) fcs&t-sfc^ftfc&ffl-r s c: t**Tf#. ittx.t£&m 

9 Afc£^£#tf & Z. t&T'ZZ. £©£ 3 tzfc^mt LTI#«C 
fcJU 

(C 2 H 5 ) 2 A 1 N (C 2 H 5 ) A 1 (C 2 H 5 ) z ft Z .£ m M 3 ZL £ ifi"C 

20 mmw-m\zm?z>it&M£VTiz, 

L i A 1 ( C 2 H 5 ) 4 
LiAl (C 7 H I5 ) 4 

a , ifjHjfC'A, 7 n trjui ^ a . y^jm^A, 
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5 H, ^H^y'JAi'D'JF, 5? ;* 5/ A , yi? 

5 ;i^-7^^->^A. v^^^^^^v^A, y^JHf jl'T^/^y | )i 
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±fB©<fc ? & (B-l) «:£:fHfci§r^«. lii»T"Sfctt2iW± 

it Tffl ^ ^ n«. 
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t:X (h'J (n-y^Jl.) 7>t-')A) C7>x*#U-h. t'X ( h- 
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10 JW 7>t--)A) □ □x^jHI/- h*X C h U (n-^f JV) 

h U (n-y'^)V) 7 >t->)A tfX ( Ff* A-f F 5 -f K Ft* # 
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15 0^)R^7 > 7-* 

(14) , U-y**AVtl7> (13) , 6, 9-v*^A*f*#7 
> (14) , Kf*A'f'H7'f M-7i = JK3-i?*^/Ut#5 
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•J ;*x^ v U JP-l-**Af** I'- h, h'J (n-y^;P) 7>tz 
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A 2, 9-v#^A^>x##l/- h (12) , h 'J (xi-^^)l) 7 >=E 

io ~ o a k x # a k ^ -r f -8- ^ ^ ;u-7, 9-s> -n >v a o > x tt v - 

h, h'J (D-y?^) 7/ ; E-^A')>7*A^ H7< h'-8-lf Jh 
7, 9-^# JhA£ >x;*J# I/- h, h'J (n-7*x;P) 7>^E^9A'}> 
x# A< F?-T F-8-:/xJU-7. 9-yA;W^>f*#l-- K h'J(n 
-^ff) 7>trr)Ae,>j)!)A^*M F-8-7 U 9-^*^ 

15 A*^>x*^W--h, h'J (n-^f A) 7>t^ l )A l )>f^/W F 
7-f F-9-h U ^fJl/yUiP-lJ-y*)l/A'0>f**'l/- h, h'J (d 
-^fJH 7 A7 >x# A-f F^-f F-4. b-i?7u^-l-Jj )l 

^0 >^-hi£l> - VUZ<D7 -*>(Dt& ; 

h'J (D-^f^) 7>t-^At*X (/tA<h7^F-U-y* 

20 JI/AVt^P-h) a/t^hi)6 (III), h'J (j-7"ff) 7>^ 

^At*x {oy=fti)\< F^-r f-7, 8-v*;i/A^>7 r ^#i/ - h) 

ftSU (III), h'J (D-^fJH 7>f^')Ak'X (9 >x# A-f F 
7^f h'-7J-y*JhA*>)>f*^k--h) (III). h'J 

(n-yxJP) 7>tr^AQ (£ A-f F 7 -f F-7. 8-v# )l 
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JWt£ y=fti * V — h ) $c®l& (III), h'J (n-XxJl/) 7>^-£ 
Ak7 (7 tA/f h^-T K-7, 8-v 5 ^ ^;i/-7, JUA*'} # 1/ 

-h) ?OAlS (III), h'J (n-XxJh) T>t- r 7Ah'X (h'J 
^ntt^A^ h^-f h-7. 8-v* JI/A^ # U- h) 3/tJl/ 

io bmm (in) , h y x c h u (n-xxjw ex 

a-t h h-7-* >x*^i^-h) ^ qais din, 

ex C h 'J (n-^xJl/) 7 ^ AJ fc*x 0/f*A^FHF 

-?-*;i/A^>f 7>^>i£ (iv), ex c h y (n-x 

15 asKw-h) □Ajph^m (in), ex Chy (D-^f;n 7>tr 

£AJ ex (^>f*A-f h*7-f K-7-^JW^>f^#l/-N) - 
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±8E©.fc-5fc (B-3)-f *>fc-r *>ttfcSftfct. ll*»TSfctt 
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**i'4£Gm (b-2) ^ «k tjr-r *><ti *>&it&y>} (B-3)*^sttn 
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5 (C) SJB^5:tfett5. 

ttlClt^lTSoT, & & 1 0-3 0 0 W m, £ U < 2 0 - 
5 2 0 0 /imCfiS^J^lttiaSfttOift^Sffl^nS. Z<Dv% 

AljOj, MgO, ZrO, T iO,, B,0 3 > CaO, ZnO, B 
a O , ThOj&£, *fc«^ne>^^tf^^^, fctiffS iO r 
MgO, Si 0 2 -A 1 2 0, , Si 0 2 -T i O, , Si 0 2 -V 2 0 5 , S 
10 iOfCrjO,, S i 0,-T i O r Mg Ofti'SWitiCt^tt 
cn^^TS i O 2 43 <fc A 1 2 0 3 e t£ Z> $£ ifi £ il tl 4> 

ft < <t i a © & ± t -r * *> cd * l . 

±|B*SfitBfefl2t>K:tt^l;<DN a jC O,, K 2 CO,, CaCO,, 
MgCO n Na,SO,, A I ,(SO,), , B a S O 4 , KNOj, M 
15 g (NO,), , A 1 (N0 3 ) 3 , N a jO, K,0, L i ,Ofc£©g*Bfc$, 

uzofi* *mwiztt$. v < ffli^nsa^n, tt^®a^5 o~ 1 o 

OOmVg, !H$L<B1 0 0~ 7 0 0 m ! / gcD^HK&D. 11 
20 ?l^*S^0. 3-2. 5cm J /g(D®lti&§:t#IiU^ M 
fi , USCfSDTl 00-1 0 0 0 fftKttl 50-70 

seic, #!6W£ffl^s t©T?#5&^ttft# (O tint 

&g^lO-300Mm(D^H(c^5W^{b^tlc7)^M^ftViL« 
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<tt»ii®ft^«i (b) ^g^jsuTti^ttfitt (o t^e 
io fc*. in;, #BWfcfc**i':7^>m£tt#©wf9ig©--0!l& 

T©<fc5fc#£a*0!i^£ft& o 

(1) fc£# (A) t, (B-l) W«&JPHfc£«K (B-2) II7J^ZH 
15 **->fc&tt*5 J;rMB-3) -f ^>-fb< *>1*Mt3-^ e>Mfcf*l5'> 

&<Hiice (B) (KT*IC (B) j ) t£ 

(2) (A) (b> *^«)Stts-&fcttjaE*a^sfc*iipr 

20 (3) (A) <hfifc# (B) &^tbmteZ#tzMmtfLft. 

(B) *ffiS©IBffTfi^l!gK:^llp-rs^ft. £©^§£b)c# (B) 

(4) (A) Z&TK&fc (C) fcfi^p L^fttatis^, fccfctffigft 

(B) ££«©«/* Ta^srcjSjta-rssjfe. 
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(5) (A) (B) t*%L=f-VimW (C) tC}!8Lfctt$£ 

(6) (A) tfifcft (B) (C) fciU#Ufctt«& 
43<fcl«# (B) ^ffi«©Jlff-eS^g§(C^jD-r ^^?£o 

5 £fi£# (B) tt, K-TfcMfcoT^TfcckU. 

(7) (B) (C) KjS&LfcMJMSK 

(a) *ffiic0«s^-efi^s{c:^j)prs^^o 

(8) (B) £&Ttt*S& (C) K&Jt b7ttt«gj&#. (A) . 

(B) &tt*©«J*-Cfi£Sfc»ia*f 
10 # (B) tt, H-TtlJioTliTfcJ:^. 

±E0ja : fJKffl{*: (C) (A) *5«fclXfiJt^ (B) *«ffl«fSn 

*^|l:i5tl/7>f >0l^*STIJ. ±E©«t"53&*U7-f> 
S£ TIC, y^l^Sfcliitl^t^^tiaD 
15 :t 1/7 -Y >S&#:£*#&o 

\Z\t. 7* D /1 > , 7 ^ > , ^ > ^ > , A * ■*}■ > , a 7° ^ > v :* ? ^ > , 
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±|g(DJ:-5^^-l/7-< >ffi£ffl«$£ffll>T, :*l/7^>©fi££ 
fro «LT, (A) 1 U »; hJl'SO. 1 0- 8 

5 ~ 1 0 " z t ;i/ , » £ L < li 1 0 " 7 ~ 1 0 =E )V t. ft 3 <fc ? U ft T' ffl H 

j*$MB-im> ^^(B-i)t, (a) *<Dm®&mm : ? (m> t 

©t^Jt C (B-l) / M ] 0 . 01~ 5 0 0 0, ffiKttO. 

0 5 ~ 2 0 0 0 t&5«k5&itlt^tl5. fi£ # (B-2) tt . file # (B- 
10 2) * ©7JP5 Agft, (A) 4>c7)S^^ilS^ (M) £ 

(D'EJVit ( (B-2) / M ) #\ Ifl 0- 5 0 0 0. jfiL<tt20- 
2 0 0 0 ifc£«fc 5 fcSTJfl V> ens. (B-3) 12, (B-3) t , 
(A) tCllilHf (M) ^©^Ht C(B-3)/M) fr\ ffi 

^tt. 5 0~2 0 0 t, #£L< & 0~ 1 7 Ot:0|gHTab?> o 

tt£JE#tt. 0 0kg/cm ! , !i?iL<tt#ff-5 0 

kg/cm 2 O*ttTf*0, HI #5$, ^itSta, %JI$ 

^©V>Ttt©7i&t;:£^TfcfT7 
20 #©Hfc£ 2 ftEl±fc£ttTfr 7 Z. £ -aimT&Zo 

*fc*3£Wt«5tl/7-f > g. £ ffl fit m , * 1/ 7 ^ > © -t u =>* ^ 
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70iHtt, x^lx>, 7ok°l/>, l-^f>, 1-^>t->, 1- 

5 ^-l-^-fe 4, 4-^*^>>P-l-^>x>, 4-x^-;U-l-^\ + -fe 3 
-x^-l-^ + iz l-:*£x>, l-T r -k>, l-Kx-fe>, 1-t- h 9 

10 m. ¥~)lj-7 ? U>M. 7 V )\<j~7 ? U >Mtz£<D%Wm\i-)Vit 

&m ; 

k'z;k>^ o y \4 L tJ->, e x ;u ~> ^ □ ^ > ^ > , t'zjk>^nAy 
* 7 u ;w ;i^;i^>ft £©jjg«t*x;wt£ti ; 
~>^n^>^>, y^DAyf>, y;w^;i/^>, 5-*^;u~2-/ 

15 )Vi£)V*>, rhr/^DFft/, 2-^ ^ ;U-1. 4, 5, 8- v ^ 9 J - 1. 
2, 3, 4. 4a, 5, 8. 8a-* 7 7 t Kot73'l/>>ftt'©pttl/7>f 
l,H>^yX>, 1. 5-^*1* v'X>ft £0j^*l^fC75M ~ 2 0 <Z) 
l«l'JX> > 5-x^'J x>y JU^JU^>, v~77n^>7vx>& 
£ © §IM 'J X > ft £ : £ ^ M Z> Z\ 1 #T # 6 . 
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*#fc&3fte»Lfcl*Jgig5 0 Om 1 <D 7 XM* - h ?U - 7 
i;hjn> 2 5 05 UU v hi^lAL« :ni;if l/>$ 1 0 0 'J 
y h )l/mmT~fiiL®2lt. 2 51CT10^f B 1|[iLfc„ ;* 5f 

^7^5 j *-y->£7 & &mj-mw-z 1 . 253'jt;p. sis 
10 as. Ties (a) T^^n^M^^p-f^>'(b^ti*o. 0005 
5 u * ;n» x fi & & sm u . i/ > # x s 1 0 0 u v h)i/mm 

©MTjgaWtC&JSL, '&JBET\ 2 5tT3 0 ft ft fi £ * ff o fc & , 

15 mm&Tizi&MZ'&rzo *<D&m. -ftv?- o . 4 1 ^7A^#e>n 
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mmm 2 
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(a) T£-ifii (i-a) (i-b) -e«sn*a^^jR< 5 >ft 

5 £^<h, 

(b) (B-i)*r«&Rft£», 

(B-2) #$&7;P5 ~ 

(b-3) s^^JS-r 5 yitsm (a) tMjfrtt^t>»^i^ 
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(I-a) (I-b) 
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#s> ^m^^m. fcvm^mm, -i*y$%m* u>tti. *--r 

m«» 0~2©^$CT&D, 
n , 0Jfcli2 tJbO, 
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